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R skew tent m
:
$F_{\mu}(x)=\{$
$ax+\mu$ , for $x<0$$-$ 0 $<a<1,$ $b>1$ .
$-bx+\mu$ , for $x\geq 0$
$p(a, b)$ $\mu$ \mu
$\mu=0,$ $x=0$ $F_{\mu}$ $[\mathrm{N}\mathrm{Y}95]_{0}\mu>0$
$(a, b)$ $(a, b)$
Fig.1 Fig.4 \S 3
\S 2 \S 4
$\mathrm{M}\mathrm{a}\mathrm{t}\mathrm{h}\mathrm{e}\mathrm{n}\mathrm{l}\mathrm{a}\mathrm{t}\mathrm{i}_{\mathrm{C}}\mathrm{a}2.2$, Wolfram Research, Inc. $\mathrm{R}\mathrm{i}\mathrm{s}\mathrm{a}/\mathrm{A}\mathrm{s}\mathrm{i}\mathrm{r}$ , symbolic and
algebraic computation system, Version 940420, FUJITSU LABORATORIES LIMITED. $\iotaarrow\sim$
2.
$f$ $\mathrm{R}$ $f$ $\sim f\mathrm{o}\cdots\circ f$
$f^{n}$
$n$ times

























Fig. 1. $a= \frac{1}{2},$ $b=3.2$ Fig. 2. $a=0.5,$ $b=4.14$
Fig. 3. $a=0.5,$ $b=4.42$ Fig. 4. $a=0.5,$ $b=5.5$
$\bullet$
$\{f^{n}(x)\}_{n\geq 0}.=\{x, f(x), f^{2}(x.), \cdots\}$ $x\text{ }.f$ $O(x)$ $O_{f}(x)$
$a$
$\bullet$ $f^{k}(x)=X$ 0 $\leq i\leq k-1$ $f^{i}(x)\neq x$ $x$ $f$ ( ) $k$
(k-periodic point) $k=1$ $x$ (fixed point)
$x$ $f$ k- $O(x)=\{x, f(X), \cdots, f^{k}(x)\}$ $k$- $k-$
$\mathrm{J}.\mathrm{M}\mathrm{i}\mathrm{l}\mathrm{n}\mathrm{o}\mathrm{r}[\mathrm{M}\mathrm{i}\mathrm{l}85]$
Definition 1 $A$ 4 $A$
1. $A$ .
2. $f(A)=A$ .
3. $A$ $U$ $x\in U$ $\lim_{arrow\infty},fn(X)\in A$ .




$x$ $f$ k- $O(x)$ $f$ $|(f^{k})’(X)|<1$
$x$ .. $\cdot$
$\mathrm{R}.\mathrm{L}.\mathrm{D}\mathrm{e}\mathrm{v}\mathrm{a}\mathrm{n}\mathrm{e}\mathrm{y}[\mathrm{D}\mathrm{e}\mathrm{v}89]$
Definition 2 $f$ $X$ (chaotic) $f$ 3
1. $f$ ; \mbox{\boldmath $\delta$} $f$ $x$ $X$
$|f’(X)-fn(y)|>\delta$ $y$
$n$ .
2. $f$ ; $U,$ $V$ $n$ $f^{n}U\cap V\neq$
$\phi$ .
3. $f$ $V$ .
(topologically conjugate)
Definition 3 $f$ : $Varrow V,$ $g:Uarrow U$ $h:Varrow U$
$h\mathrm{o}f=g\mathrm{o}h$ $f$
.
$g$ $f\sim,$ $g.\text{ }$
$h$ (topological conjugacy)
$f.\sim g$









$\mu$ Fig.1 Fig 4
$\mu=0$ \mu $=0$
[NY95]
Fig.1 3 Fig 2 Fig 4
Fig.1 Fig 4
$a,$





$ax+\mu$ , for $x\leq 0$
$-bx+\mu$ , for $x\geq 0$ ,
$0<a<1,$ $b>1$ .
Fig. 5. $a= \frac{1}{2},$ $b=6,$ $\mu=1,$ $\mu=-2$
\mu $=1$ $a,$ $b$
:
$D=\{(a, b);a>0, b>1, a+b\geq ab\}$ .
$f_{a.b}(X)=\{$
$ax+1$ , for $x\leq 0$ , $(a, b)\in D$ .
$-bx+1$ , for $x\geq 0$
$a$ $a+b<ab$
-\infty





$f_{a,b}$ $I_{0}=[f_{a,b}^{2}(0), 0), I_{1}=(0, fa,b(0)]$
$f_{a_{:}b}^{j}(X),$ $(x\in I_{a,b}, j\geq 0)$ $s^{j}(x)$
$s^{j}(x)=$
’
$0$ , for $f_{a,b}^{j}(X)<0$
$C$ , for $f_{a_{:}b}^{j}(X)=0$
$\backslash 1$ , for $f_{a,b}^{j}(X)>0$
Definition 4 $x\in I_{a_{\ovalbox{\tt\small REJECT}}b}$. (Hinerary) $s_{a.b}(x)=\{s^{j}(X)\}_{j}\geq 0$
$D$ $a,$ $b$
$D_{k}= \{(a, b)\in D;1+\frac{1}{a}+\cdots+\frac{1}{a^{k-2}}<b\leq 1+\frac{1}{a}+\cdots+\frac{1}{a^{k-1}}\}$ ,
$D_{k}^{A}=\{(a, b)\in D_{k}$ ; $a^{k-1}b\leq 1\},$ $k\geq 2$ .
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Proposition 1 $D_{k}^{A}$
$a^{k-1}b=1$ , $b=1+ \frac{1}{a}+\cdots+\frac{1}{a^{k-2}}$
2 1 $P_{k}$ $1 \mathrm{i}\mathrm{n}1_{k}arrow\infty Pk=(\frac{1}{2},$ $\infty)$
2 $a$ $a^{k-1}+\cdots+a=1$ $a>0$
$karrow\infty$ $a= \frac{1}{2}$ $b$ $\infty$
$\square$
Fig. 6. . $D$
Remark $(a, b)$ $D_{k}^{A}$ [ITN79] :
$\bullet C_{0}=[f_{a.b}^{2}(0), x]\mathrm{x},$ $x_{\star}= \frac{1-a-b+a^{k-}b1}{(1-a)(1+a-bk1)},$ $x^{\star}=\overline{(1-a)(1-a..b^{2}k-2)}$
$-a^{k-2}b^{2}+b^{2}-b+ab+1-a$
$x_{*}$ , x\star $f_{a}$.b $k$- $f_{a.b}^{2}(0)<x_{\star}<x^{\star}$ $I_{a.b}$
.b $C_{0}$
$\bullet$ $C_{0}$ $f_{a_{:}b}^{k}$ $f_{a.b}^{k}|_{C_{0}}$ $g_{\alpha_{:}\beta}$
$g\alpha.\beta(X)=\{$
$- \beta x+\frac{\alpha+\beta\alpha x}{\alpha},$
,
for $0 \leq x\leq\frac{1}{\alpha},$
$\alpha>1,$ $\beta>0,$ $\frac{1}{\alpha}+\frac{1}{\beta}\geq 1$
for $\frac{1}{\alpha}\leq x\leq 1$
45
g\alpha .\beta \beta $<1$ $[0,1]$ $x= \frac{\alpha+\beta}{\alpha(\beta+1)}$
$f_{a.b}^{k}.|_{C0}$ \beta <1 $g_{\alpha.\beta}$ $g_{\alpha.\beta}$
$x_{*}$ $C_{0}$ b x,
Definition 5 $f$ $I=[c_{0}, c_{l}]$ $I$ $I_{1}=$
$[C_{0}, C_{1}],$ $\cdot$ :
$\cdot,$ $I_{l}=[cl-1, cl],$ $(c_{0}<c_{1}<\cdots<c_{l-1}<c_{l})$ $f$
$c_{0},$ $\cdots c_{l}$ $f$ turning point
skew tent map $f_{a}$ .b turning point $x=0$ $0$ turning point
Lemma 1 $f_{a_{:}b}\text{ }$ turning point
Proof. $f_{a_{:}b}=f$ $I_{0},$ $I_{1}$ $I_{0}=[f^{2}(0), 0],$ $I_{1}=[0, f(0)]$ $Do=$
$\{(a, b)\in D;\frac{a+b-ab}{b}\geq\frac{b}{b+1}\},$ $D_{1}= \{(a, b)\in D;\frac{b}{b+1}>\frac{a+b-ab}{b}\geq 1 -\frac{1}{b}\}_{\text{ }}$
$D_{k}$ $D_{k}^{B}=\{(a, b)\in D_{k}; a^{k-1}b>1, a+b\geq a^{k-1}b^{2}\},$ $D^{\mathrm{x}}k=D_{k}\backslash (D_{k}^{AB}\cup D_{k})$
$D^{\star}= \{(a, b)\in D;a>1, \frac{a+b-ab}{b}<\frac{b}{b+1}\}$ $j$ $f^{j}\text{ }$ turning point
$f^{j}$ $x=0$ $j$
$\bullet$ $(a, b)\in D_{0}$ $L_{0}=[f^{2}(0), f^{4}(0)],$ $L_{1}=[f^{3}(0), f(0)]$ $L_{0}\cap L_{1}=\emptyset,$ $fL_{0}=$
$L_{1},$ $fL_{1}=L_{0}$ $I_{a.b} \backslash \{1-\frac{1}{b}\}$ $L_{0}$ $L_{1}$
$(f^{4}(0), f^{3}(\mathrm{o}))$ $f$ $L_{0}\cup L_{1}$
$L_{0},$ $L_{1}$ $f$
$x=0$ $2j$ $L_{0}\cup L_{1}$ $x$
$(a, b)\in D_{0}$ $fL_{0}\subset I_{1}$ $|(f^{2j})’(x)|\geq(ab)^{j}>1$ $x=0$
$f^{2j}$ Fig 7 Fig 8
$\bullet(a, b)\in D_{1}$ $f$ $fI_{0}\subset I_{1},$ $b>1$
$j\geq 2$ $x$ $|(f^{j})’(x)|>1$
$x=0$ $f^{j}$ Fig 7 Fig 8
$\bullet$ $(a, b)\in D_{k}^{B}$ $f$ $k$ ..
$x^{\star}= \frac{-a^{k-2}b^{2}+b^{2}-b+ab+1-a}{(1-a)(1-a-2b^{2}k)}$
$c_{\mathit{0}}=[f^{2}(0), x]*$ $C_{0}$ $f^{k}$ C
$k$ $x=0$ $C_{0}$
$j\mathrm{x}k$ $C_{0}$ $f^{jk}$
$x$ $f$ $C_{0}$ $(a, b)\in D_{k}^{B}$ $|f^{jk}(x)|\geq(a^{j-1}b)^{k}>1$
$x=0$ $f^{jk}$ Fig 7 Fig 8
$\bullet$ $(a, b)\in D_{k}^{*}$ $x=0$ $x’=f^{2}(\mathrm{o})$ x’ i-
$(a, b)\in D_{k}^{\star}$ $f^{k-1}(X^{;})\geq 0$ $i\leq k-2$ $f^{i}(x’)<0$
$f^{k-1}(X’)=0$ $j=k$ Io $I_{0}$ $f$
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$k-2$ x’ $x$ $|(f^{j})’(X)|>1$
$f^{k-1}(x’)<0$ $x<0$ $I_{0}$ $k-2$ $f$
$x=0$ $i$ $i>k$ x’
$f^{j}$ $x$ $|(f^{j})’(X)|>1$ $x=0$
.
Fig 7 Fig 8
$\bullet$ $(a, b)\in D^{\star}$ $a>1,$ $b>1$ turning point $x=0$
Fig.7 Fig 8 $x$
Fig. 7. Fig. 8.
$\bullet$ $(a, b)\in D_{k}^{A}$. $a^{k-1}b\neq 1$
$x_{0}= \frac{-1+a^{k-2}}{a^{k-2}(1-a)}$
xo $k-2$ $f$ $x=0$ $a^{k-1}b\neq 1$
Remark $x_{0}$ $f^{k}$ $x_{*}$ turning point
$a^{k-1}b=1$ $x=0$ $2k$
Fig 9 Fig.10
Fig. 9. Fig. 10.
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Definition 6 (stair type)
$O(x)=\mathrm{t}x,$ $f(x),$ $\cdots,$ $f^{k-1}(_{X})\}$ ,
$f^{k}(x)=x<f(x)<\cdots<f^{k-2}(x)\leq 0<f^{k-1}(x)$ .
Lemma 2 skew tent map $f_{a}$.b k-
$(a, b)$ $D_{k}^{A}$
Proof. $(a, b)$ $D_{k}^{A}$ Remark .b $k$- $x_{\star}$
fa:b $k$- $(a, b)$
$D_{k}^{A}$ Lemma 1 turning point
- Ito et $al[\mathrm{I}\mathrm{T}\mathrm{N}79]$ $(a, b) \not\in\bigcup_{k=2k}^{\infty}D^{A}$ 1 1
$f_{a}$.b $k$ – $(a, b)\in D_{k}^{A}$
$D_{k}^{A}$ $\mathrm{J}.\mathrm{M}\mathrm{i}\mathrm{l}\mathrm{n}\mathrm{o}\mathrm{r}[\mathrm{M}\mathrm{i}\mathrm{l}85]$ $($
Fig 9, Fig.10 )
$f_{a}$ .b
Lemma 3 $f_{a.b}$
Proof. $f_{a}$ .b $k$- Lemma 2 $x_{\star}$
Remark $f_{a.b}$
Theorem 1 $f_{a}$.b
Proof Lemma $2_{\text{ }}$ Lemma 3 $0$
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